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Abstract
Yoga is frequently used for pain syndromes. For this narrative research review, PubMed and PsycINFO were searched for 

the terms chronic pain and yoga to identify publications from the last ten years. Inclusion criteria were randomized controlled 
trials, systematic reviews and meta-analyses that were peer-reviewed and published in English. The pain conditions include low 
back pain (the most frequently studied condition), headaches, neck pain, osteoarthritis, rheumatoid arthritis, irritable bowel syn-
drome, premenstrual syndrome and labor pain. These studies showed significant effects of yoga on pain especially when compared 
to standard treatment. In contrast, when yoga was compared to exercise, the data have been less conclusive. Potential underlying 
mechanisms that have been explored for the yoga-pain reduction relationship include an increase in vagal activity. Limitations of 
this literature include a limited number of randomized controlled trials and the frequent absence of a suitable comparison group.

Yoga for Pain: A Research Review
This paper is a narrative review of empirical studies, re-

views and meta-analyses on yoga effects on pain conditions. The 
terms yoga and pain were entered into PubMed and PsycINFO 
to identify publications from the last ten years. Inclusion criteria 
were randomized controlled trials, systematic reviews and meta-
analyses that were peer-reviewed and published in English. Exclu-
sion criteria included case studies, small sample pilot studies and 
studies that were not assessor-blinded. The studies reflect the last 
decade literature on yoga effects on pain including low back pain, 
headaches, neck pain, knee osteoarthritis, rheumatoid arthritis, 
premenstrual syndrome, prenatal and labor pain, cystic fibrosis, 
multiple sclerosis and irritable bowel syndrome. These and under-
lying mechanism studies are critically reviewed and suggestions 
are given for future research

Many forms of yoga were practiced in these studies in-
cluding Hatha yoga which is considered the most relaxing form, 
Ashtanga as a series of poses referred to as power yoga, Anasara 
as characterized by its free-flowing movements called Vinyasa and 
Iyengar featuring a longer holding of poses. Because most yoga 
classes involve poses and breathing exercises as well as medita-
tion, it is difficult to assess their separate effects. Although there 
is limited research on potential underlying mechanisms for yoga 
effects, the effects may be similar to those of massage therapy in-

asmuch as yoga is a kind of self-massage including the rubbing of 
limbs against each other and against the floor. Both massage and 
yoga stimulate pressure receptors under the skin which, in turn, 
would lead to enhanced vagal activity and reduced cortisol [1]. 
These physiological and biochemical changes would be accompa-
nied by reduced pain. 

Chronic Pain Syndromes
Low Back Pain

A preponderance of yoga studies has focused on low back 
pain which has typically decreased following yoga. In one study, 
for example, adults with chronic low back pain were randomly as-
signed to a yoga group (12 weekly sessions of yoga), a therapeutic 
exercise group or a self-care group (assigned to read and practice 
exercises in a book). At the end of the study the yoga participants 
reported less analgesic and opiate use than the other two groups [2].

In another study on back pain, women were randomly as-
signed to yoga and control groups [3] The yoga program includ-
ed physical poses, breathing and meditation. The control group 
practiced physical exercises and was given didactic sessions on 
lifestyle change. The yoga group had decreased disability scores 
and showed greater increases in spinal flexion, right lateral flexion 
and left lateral flexion. The reduction in sleep disturbances in that 
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group may explain the reduction in pain given that less substance P 
(causing pain) is emitted when sleep is less disturbed [4].

Similar effects were noted in a comparison between Iyengar 
yoga and a waitlist control group [5]. The yoga group at the end 
of the 6-month intervention period (90-minute classes twice per 
week) showed less functional disability and reported less pain. In 
another randomized controlled study on chronic low back pain, 
an Iyengar yoga group was compared to a conventional exercise 
group [6]. The yoga group was trained in 29 different Iyengar 
yoga poses which by virtue of being held longer makes Iyengar 
a more strenuous form of yoga and likely equivalent to exercise 
in its intensity. Both groups showed significant reductions in pain, 
although the yoga group showed almost twice the reduction in pain 
as compared to the exercise group. 

 A shorter, one-week intensive yoga program has also been 
effective [7]. This program included poses, breathing exercises, 
meditation, and didactic interactive sessions on the philosophy of 
yoga. The control group practiced physical exercises with a trained 
physiatrist and had didactic interactive sessions on lifestyle change. 
The yoga group showed greater improvement as compared to the 
control group on spinal flexion, spinal extension, right lateral flex-
ion and left lateral flexion. Once again, however, the yoga ses-
sions were multifaceted including poses, breathing exercises and 
meditation, suggesting that these different exercise effects were 
confounded.

Yoga has become an increasingly popular therapy for veter-
ans, although the literature on those programs is limited. A recent 
review of that research suggested that only six studies could be 
found [8]. In addition, four of these studies used a pre-post design. 
Other methodological problems were the small sample sizes and 
the lack of studies with active duty military. In a randomized con-
trolled group on active military, pain was reduced by a program 
involving 9-12 individual yoga sessions as compared to a standard 
treatment group for 8 weeks. Secondary variables did not change. 
Finding pain reduction has been typical of most yoga studies while 
secondary measures have frequently not changed. Another example 
of secondary variables not changing is a yoga study for individuals 
with MRI-based degenerative spinal changes along with low back 
pain [9]. The yoga group was taught postures, breathing and relax-
ation techniques one hour daily for three months. As compared to 
a standard treatment group, the yoga group experienced reduced 
pain but no improvement in MRI-based degenerative discs.

When yoga has been compared to active versus inactive 
control groups, the yoga effects on pain are less conclusive. For 
example, yoga has been compared with physical therapy and edu-
cation classes [10]. After 12 weeks, the yoga and physical therapy 
participants were 22% less likely than the education group to use 
pain medication. This advantage was maintained across one year, 
although the physical therapy group had a greater loss to follow-up.

Yoga has also been compared to quigong for low back pain 
[11]. In this study, 176 older adults with low back pain were ran-
domly assigned to a yoga, a quigong or control group. There were 
no group differences on pain reduction. Although the authors sug-
gested that possible explanations for the lack of pain relief were in-
effectiveness of the interventions, they did not address the attrition 
issue. The treatment parameters also differed between groups, i.e. 
24 classes of 45 minutes for yoga and 12 classes of 90 minutes for 
quigong). A compliance problem could also explain the null findings.

Despite this null finding, at least three systematic reviews 
and a review of reviews have documented pain reduction for low 
back pain following yoga. One of these documented a reduction 
in pain across yoga studies in general for chronic low back pain 
[12]. In another review, six studies were identified that included 
570 patients who were given Iyengar yoga for both back and neck 
pain [13]. These authors found strong evidence for short-term pain 
reduction but limited evidence for long-term effectiveness of yoga. 
In a third review including searches of eight databases, 12 trials 
on 1080 participants from three different countries were identified 
[14]. Most of the trials featured Iyengar yoga and compared yoga 
to non-intervention, non-exercise intervention and exercise inter-
vention groups. The authors suggested that all trials were at risk 
for performance and detection bias because both the providers and 
the participants were not blind to the treatment assignment, and the 
outcomes were based on self–reports. Although they concluded that 
there was low to moderate evidence that yoga as compared to non-
exercise controls resulted in small to moderate decreases in pain at 
three and six months, there was uncertainty about yoga being more 
effective than exercise for back-related function or pain. Contrary 
to those conclusions, another systematic review of three systemat-
ic reviews suggested significant pain reduction following yoga for 
both the short and the long term [15]. However, no studies could 
be found on the prevention or treatment of acute low back pain.

A couple studies have addressed preferences and attitudes 
regarding yoga. In one study preference for more frequent yoga 
classes was expressed by participants with greater back pain [16]. 
Those individuals who preferred more yoga classes had higher ex-
pectations for the classes. However, the preferences and expecta-
tions were not related to the change in back pain intensity after 
three months of yoga. In another study, participants completed 
questionnaires that assessed attitudes about yoga, fear of move-
ment and pain catastrophizing [17]. Individuals with higher levels 
of fear of movement and catastrophizing were less likely to con-
sider yoga for their pain treatment.

Headaches
In one study, individuals with migraine headaches were ran-

domly assigned to a yoga or a self-care (stress-reducing) group 
[18]. After 3 months of weekly sessions, the intensity and fre-
quency of headache pain decreased and medication use was lower 
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in the yoga group. In a randomized controlled study on migraine 
headaches, a medication group was compared to a medication plus 
yoga group who had 3 months of yoga training [19]. The yoga 
group experienced reduced headache frequency and severity. In 
another randomized controlled trial, a routine care group was com-
pared to a routine care plus yoga group that attended sessions five 
days a week for six weeks [20]. The yoga group showed a greater 
reduction in headache frequency and intensity, and they also had 
increased vagal activity. This finding suggests that yoga increases 
vagal activity, and it may be the mediating variable for many of the 
therapeutic effects of yoga [21].

Neck Pain
In a chronic neck pain study, a yoga group was compared to 

a Pilates group [22]. Following ten sessions, pain and disability 
decreased in both groups, although, surprisingly, no changes were 
noted on the more objective range of motion and posture measures.

In a systematic review of five electronic databases between 
the years 1956 and 2015, only three randomized controlled trials 
were found on yoga effects on chronic neck pain [23]. The author’s 
conclusion was that neck pain intensity and functional disability 
were reduced more significantly in the yoga versus control groups. 
Unfortunately, the control groups were again non-exercise groups. 
In a systematic review and meta-analysis, three studies on 188 pa-
tients compared yoga with usual care [24]. The authors reported 
short-term effects for neck pain intensity, for neck pain–related 
disability as well as for quality of life and mood. Again, the non-
exercise and standard treatment control groups are not appropriate 
comparison groups for yoga effects.

Knee Osteoarthritis
In a randomized controlled study on knee osteoarthritis that 

focused on specific physical measures, the participants were ran-
domly assigned to Hatha yoga or therapeutic exercises after hav-
ing transcutaneous electrical stimulation and ultrasound treatment 
[25]. The intervention groups met for 40 minutes per day for three 
months. Although there were no significant differences between 
the yoga and exercise groups, the yoga group improved more than 
the control group on walking pain, knee disability, range of knee 
flexion, joint tenderness, swelling, and walking time.

In a study on older adults, Hatha yoga and aerobic/strength-
ening exercises were compared [26]. In this randomized controlled 
study, both groups attended eight weekly 45-minute group classes 
and had home practice sessions two-four days per week. The con-
trol group received osteoarthritis education brochures. At the end 
of the study, although both intervention groups showed improve-
ment, the participants in the Hatha yoga group had significantly 
fewer arthritis symptoms as well as less anxiety and less fear of 
falling. Chair yoga has also been tried with older adults who had 
knee osteoarthritis but could not participate in standing exercis-

es [27,28]. In these randomized controlled trials, chair yoga was 
compared to a health education program. Participants engaged in 
twice weekly 45-minute chair yoga or health education sessions. 
The chair yoga group showed a significant decrease in pain inter-
ference [27]. This effect was sustained through three months [28]. 
However, although improvements were noted for the yoga group 
in gait speed and fatigue, those effects were not sustained. In addi-
tion, not surprisingly, chair yoga had no effect on balance.

In a randomized controlled study on knee osteoarthritis 
in older women, the participants were randomly assigned to an 
eight-week yoga program involving group and home sessions or 
to a waitlist control group [29]. The yoga group outperformed the 
waitlist control group on reduction in pain, stiffness, and sleep dis-
turbances by the end of the treatment period. In a survey on older 
women who were six months post-osteoarthritis yoga, the majority 
of the women reported that they were still practicing yoga 21 to 30 
minutes per day 3 to 4 days per week and having less pain] [30]. 
Feeling better after yoga practice was the most common motivat-
ing factor for continuing yoga, and dealing with health problems, 
having pain and being too busy were the major deterrents to con-
tinuing yoga. 

Several reviews have been published on yoga for knee os-
teoarthritis pain. In one of these reviews, most of the studies had 
measured pain by a scale called the WOMAC [31,32]. And, in most 
of the studies reviewed, pain was significantly reduced especially 
following Iyengar classes focused on poses as opposed to classes 
that had integrated protocols (poses, breathing and meditation ex-
ercises). In a focused review, 12 studies including 589 participants 
met inclusion [33]. Hatha and Iyengar were the most popular yoga 
forms, and the frequency of classes ranged from once a week to 
six days a week and the duration of classes ranged from 6 to 12 
weeks. The results included reduced pain, stiffness and swelling. 
Physical function and well-being data were inconclusive because 
of the variety of measures used. In a systematic review, six stud-
ies that met criteria involved 372 patients with knee osteoarthritis 
[34]. In this review, the most frequent yoga protocol was 45 to 90 
minutes per session lasting for at least eight weeks. However, pain 
reduction and improvement in function was seen as early as two 
weeks after the first class.

In a review of the literature on knee osteoarthritis symptoms, 
12 studies met inclusion criteria involving 589 participants [33]. 
Iyengar and Hatha were the most frequently used types, and the 
frequency ranged from once a week to every day and for 45 to 
90 minutes per session for 6 to 12 weeks. In these studies, yoga 
resulted in decreased pain, swelling and stiffness, Methodologi-
cal problems across these randomized controlled trials included 
several studies having small sample sizes as well as different yoga 
routines that varied in length. For these reasons and because of the 
variety of outcome measures, these results are inconclusive.
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Rheumatoid Arthritis 
In a randomized controlled trial on the feasibility of yoga for 

rheumatoid arthritis, retention rates were 100 percent for yoga par-
ticipants who attended a median of seven classes [35]. In addition, 
54% of the yoga participants reported doing yoga at home during 
the follow-up. No serious adverse events were reported. 

In another study, 75 adults with rheumatoid arthritis were 
randomly assigned to a yoga or waitlist control group [36]. The 
yoga group had two one-hour classes and one home practice ses-
sion per week. Of the rheumatoid arthritis sample, 96% were fe-
male, 55% were white and 51% were college educated. Following 
two months, the yoga group had less pain, greater walking capaci-
ty, more positive affect and lower depression scores. Physical vari-
ables like balance, grip strength and flexibility were similar in the 
two groups. In another study, adults with rheumatoid arthritis at-
tended bi-weekly Iyengar yoga classes for 6 weeks [37]. Pain and 
pain disability were reduced by the end of the treatment period.

Long-term effects of yoga have been noted in at least one 
randomized controlled study on rheumatoid arthritis. In that study, 
a yoga group attended 60- minute classes twice per week for two 
months and was compared to a waitlist control group [36]. The 
yoga group showed significantly better performance on the six-
minute walk test, on flexibility and on quality of life variables at 
two months and as long as nine months later. However, rheumatoid 
arthritis patients were grouped with knee osteoarthritis patients in 
this study. And Hatha yoga poses were combined with breathing 
exercises and meditation, thus confounding the treatment effect. In 
addition, the poses were modified for the participants’ individual 
needs which introduced further treatment variability.

Irritable Bowel Syndrome
Irritable bowel syndrome is the most common gastrointes-

tinal disorder [38]. In this twice per week six-week Iyengar yoga 
study, individuals with irritable bowel syndrome were compared 
with a waitlist control group. The yoga group experienced a re-
duction in bowel syndrome symptoms including pain, constipation 
and nausea, and the symptom reduction was maintained at the two 
months follow-up assessment.

In another irritable bowel syndrome study, the group who re-
ceived yoga for 8 weeks for one hour/day reported intestinal colic 
pain [39]. This intensive yoga program was comprised of poses, 
breathing and meditation exercises, once again confounding the 
question of which aspect of yoga was effective. 

In a comparison between Iyengar yoga and walking, posi-
tive effects were noted for both groups following 16 bi-weekly 
sessions [40]. Irritable bowel syndrome symptoms decreased for 
the yoga group, and overall gastro-intestinal symptoms decreased 
for the walking group. The walking group continued to benefit at a 
six-month follow-up, but the yoga group showed no sustained im-

provement, probably because the walking group reported walking 
more often than the yoga group practiced yoga.

In a randomized controlled trial on pediatric abdominal pain, 
69 children were randomly assigned to a yoga or to a standard 
medical care group [41]. The yoga group met once a week for 10 
weeks. At a one-year follow-up, the yoga group had a significant 
reduction in both pain intensity and pain frequency scores as well 
as less school absenteeism. The sustained effects may have result-
ed from continuing yoga practice by the yoga group, although that 
was not measured.

In a systematic review of the literature on several databases 
including PubMed and the Cochrane Library, six randomized, con-
trolled trials met criteria with a total of 273 patients with irritable 
bowel syndrome [42]. As compared to standard treatment, non-
pharmacologic and pharmacologic treatments, the yoga group had 
a greater decrease in bowel symptoms and in the severity of irri-
table bowel syndrome as well as anxiety. 

Premenstrual Syndrome
A few studies were found in the literature on yoga for pre-

menstrual syndrome. In one study, 64 women with premenstrual 
syndrome were given a 12- week yoga exercise program [43]. At 
the end of the three-month period, the women reported less body 
pain, abdominal swelling, abdominal cramps and breast tenderness 
and decreased use of analgesics during menstruation. In another 
study on primary dysmenorrhea, 34 young women were randomly 
assigned to yoga and standard treatment groups [44]. The yoga 
group participants were asked to practice yoga at home for 30 min-
utes a day, two times a week for three months. The yoga group 
had a significant decrease in menstrual pain. Increased physical 
fitness in the yoga group suggests that they had adhered to their 
yoga practice at home. In another randomized controlled trial, 40 
undergraduate nursing students with primary dysmenorrhea were 
assigned to a yoga or control group [45]. The yoga group practiced 
for 60 minutes once a week for three months including physical ex-
ercise combined with relaxation and meditation. Based on a visual 
analogue scale for pain and the Menstrual Distress Questionnaire, 
menstrual pain intensity and menstrual distress scores decreased 
significantly by the end of the three-month period.

Other Gynecologic Pain Problems 
Yoga research has also been conducted with women who had 

endometriosis, pelvic pain and gynecologic surgery. In a random-
ized controlled trial, 40 women with endometriosis were randomly 
assigned to a yoga or a control group [46]. The yoga participants 
attended 90-minute yoga sessions twice per week for two months. 
Pain intensity as well as pain scores on the Endometriosis Health 
Profile Questionnaire significantly decreased for the yoga group. 

At least three studies on yoga for pelvic pain have appeared 
in the literature. In a single arm trial, yoga participants attended 
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twice weekly Iyengar sessions and were asked to practice at home 
one hour per week for six weeks [47]. The participants completed 
the Impact of Pelvic Pain Questionnaire and the Sexual Health 
Outcomes in Women Questionnaire and they were asked to keep 
daily logs on the severity of their pelvic pain. By the end of the six-
week period, pain intensity had decreased as well as pelvic pain 
interference. In a randomized controlled study, one group received 
anti-inflammatory medications and the other group received yoga 
therapy including poses, breathing exercises and relaxation along 
with anti-inflammatory medications for two months [48]. At the 
end of the treatment period, the yoga group patients had a sig-
nificant decrease in pain intensity as reported on a visual analogue 
scale. In a systematic review based on literature from the PubMed 
and Cochrane databases, only 15 of 1435 studies met criteria [49]. 
These suggested that women’s pregnancy–related pelvic pain was 
reduced following yoga.

Labor Pain 
In a labor pain study, yoga was practiced for six, one-hour sessions 
[50]. The yoga group experienced less labor pain than the control 
group and had a shorter first stage labor as well as a shorter total 
time in labor. In a randomized controlled study, 60 women were 
randomly assigned to a yoga or control group [51]. The prena-
tal yoga involved one-hour classes three times a week starting at 
20 weeks gestational age. During labor, the yoga group had lower 
pain intensity at three–four centimeters dilatation and at two hours 
after that measurement. Those who completed the yoga class had 
shorter second and third stages of labor, reduced frequency of la-
bor induction and a lower percentage of Caesarean section. 

Autoimmune Conditions
Two autoimmune conditions that have been positively im-

pacted by yoga include cystic fibrosis in children and multiple 
sclerosis in adults. In the cystic fibrosis study, 20 children were 
given six one-on-one sessions over ten weeks [52]. The sessions 
were comprised of yoga poses. The children experienced a reduc-
tion in joint pain as well as improved respiration. Unfortunately, 
this was a pre-post trial (single arm study) as opposed to a ran-
domized controlled trial. In a randomized clinical trial, 90 multiple 
sclerosis patients were randomly assigned to a yoga, a walking or a 
control group [53]. The 40-minute sessions were held three times 
per week for three months. The yoga and the walking groups expe-
rienced reduced pain and fatigue.

Potential Underlying Mechanisms for Yoga Re-
ducing Pain

Several different mechanisms have been explored for the 
pain reduction effects of yoga. Some have suggested that expec-
tations about yoga reducing pain can influence pain perception. 
In a single session yoga study, 90 participants were assessed for 
their pain perception before and after a 60-minute session. Pain 

perception was assessed by a calibrated peg that was applied for 
ten seconds to the middle finger, earlobe and second toe before 
and after the yoga session. Neither the expectations nor the previ-
ous yoga experience significantly influenced the participants’ pain 
perception.

The Gate theory is the mechanism that has frequently been 
used to explain the pain reduction effects of massage therapy [54]. 
This might also be relevant for yoga given that yoga is a form of 
self-massage, as in limbs rubbing against limbs and against the 
floor and stimulating pressure receptors. According to the gate 
theory, pain receptors are shorter and less myelinated (less insu-
lated) so the pain signal takes longer to reach the brain than the 
pressure signal which is carried by nerve fibers that are more insu-
lated and longer and therefore able to transmit the stimulus faster. 
The pressure stimulus reaches the brain before the pain message 
and “Closes the gate” to the pain stimulus. This metaphor for the 
electrical and biochemical changes has been frequently used to ex-
plain the crazy bone effect of grabbing your elbow when it has 
been bumped. 

The deep sleep theory is also used to explain pain reduc-
tion by yoga. Pain has been associated with substance P which 
is emitted when there is insufficient deep sleep. Yoga enhances 
sleep which might be expected to lead to decreased substance P 
and pain, although those three variables have not been measured 
together in a yoga study. The “Enhanced deep sleep leading to less 
substance P” theory has been assessed in a massage study on fibro-
myalgia [4]. Following a period of massage therapy in this study, 
more time was spent in deep sleep, and lower levels of substance P 
were assayed in the saliva samples taken. Similar measures might 
provide more confirmatory data for the sleep-enhancing and pain-
reducing effects of yoga. Sleep has been enhanced in several yoga 
studies. In one study, for example, pregnant women who began 
prenatal Hatha yoga during the second trimester had fewer awak-
enings, less awake time during the night and less perceived sleep 
disturbance [55], and sleep disturbances were reduced in a study 
on older adults [56]. 

Still another theory is that yoga increases serotonin levels, 
serotonin being the body’s natural anti-pain neurotransmitter. Se-
rotonin, in turn, decreases substance P as well as other pain-associ-
ated hormones. Future yoga studies might use multiple physiologi-
cal and biochemical measures to enhance our knowledge of the 
underlying mechanisms for the pain-alleviating effects of yoga. In-
creased serotonin could derive from increased vagal activity which 
has been noted in many studies. 

In a pre-post, single arm design study on yoga effects on 
vagal activity, yoga was practiced daily for one month under the 
direction of a yoga instructor [57]. At the end of the month, the 
Low-Frequency (LF) power spectrum was reduced as was the LF/
High-Frequency (HF) ratio, suggesting greater vagal activity. Un-
fortunately, this was not only a non-controlled study, but the com-
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bination of yoga poses, breathing exercises and meditation also 
confounded the results. In a randomized controlled trial, the yoga 
group versus the control group showed reduced work-related stress 
and a significant increase in heart rate variability (vagal activity) 
following a 12-week program [58]. In a five-month program (90 
minutes per day 6 days per week) the yoga group versus a control 
group showed a significant increase in heart rate variability (vagal 
activity) and a reduction in the LF/HF ratio [59]. 

In another study, healthy yoga practitioners practiced a yoga 
program and were compared to a control group [60]. Heartrate 
was higher in the yoga compared to the control group. And, the 
increase in heartrate variability (vagal activity) was greater for the 
yoga than the control group. In still another heart rate variability 
(vagal activity) study, 62 patients with chronic low back pain were 
randomly assigned to a three-month yoga or a standard treatment 
group [61]. The yoga group showed a significant decrease in the 
LF power of heart rate variability and a significant increase in the 
HF power of heart rate variability, suggesting a shift in the auto-
nomic balance toward vagal dominance.

In a review on yoga effects on heart rate variability, 59 stud-
ies were reviewed including 2358 participants [62]. Of these stud-
ies, 15 were randomized controlled trials with six meeting criteria. 
These studies suggested that heart rate variability increases during 
yoga practice and yoga practitioners have greater vagal tone at rest 
compared to non-yoga practitioners. The authors cautioned that 
these data are not conclusive inasmuch as most of the studies had 
insufficient details on the study design and statistical methods and 
that corresponding changes in respiration needed to be reported. 
Yoga has also been associated with reduced cortisol which could 
result from enhanced vagal activity. In one study, patients with 
skeletal muscle pain syndrome were randomly assigned to a yoga 
or a non-yoga control group [63]. Following a three-month pro-
gram, the yoga group had significantly lower cortisol levels.

Still others have suggested that antioxidant activity may re-
duce or prevent pain. In a study measuring antioxidants, 20 pa-
tients with shoulder pain were randomly assigned to a Hatha yoga 
or a control group [64]. After 16 weeks of 50-minute sessions three 
times weekly, the Hatha Yoga group had greater antioxidant activ-
ity. While it is conceivable that all of these mechanisms underlie 
the pain reduction following yoga, they have not been measured 
in the same sample following the same yoga protocol. More stud-
ies of this kind need to be conducted to replicate these findings as 
well as to understand any interaction or mediation effects of these 
mechanisms on pain reduction following yoga.

Limitations of Studies and Future Directions
Several methodological problems relate to the research de-

signs of these studies. First, the samples vary on their yoga experi-
ence, with some studies including beginners and others experienced 
yogis. The groups would need to be equivalent on self-selection 

factors such as these given that experienced yogis would be in bet-
ter condition at baseline and more motivated to practice between 
sessions. Secondly, many trials are pre-post studies, others are 
mixed design (experimental versus control or waitlist control), and 
still others feature controls that may be as active as yoga such as a 
walking group. Less active groups such as education groups have 
also been used as control groups. Comparisons between yoga and 
the less active groups have typically favored the yoga group, but 
when yoga is compared to a more active group such as an exercise 
group, the yoga group advantage often disappears. 

The variability in assessment protocols has also been 
problematic for grouping the studies for systematic reviews and 
meta-analyses. Pain has been mostly self-reported, which is not 
thought to be as reliable as more objective measures. Physical and 
physiological measures are rarely used, e.g. blood pressure, cor-
tisol, substance P and other pain hormones (relatively easy to be 
assayed from saliva samples). Another problem is that different 
types of yoga, e.g. Hatha, Ashtanga and Iyengar yoga, have been 
offered for different conditions. Iyengar yoga with its longer poses 
is thought to be more intense as is Ashtanga yoga for its continu-
ous movements. The different yoga types need to be compared 
in future studies given that a specific type of yoga may be more 
beneficial for a specific condition. Yoga sessions are also highly 
variable including individual versus group practice sessions and 
the dosage varies including the length of classes (20-90 minutes), 
frequency of classes (daily, weekly) and duration of the yoga pro-
gram (weeks, months). 

The results of the yoga studies are frequently confounded 
since the yoga sessions are a combined practice of poses, breathing 
exercises and meditation. Although the poses predominate most 
yoga sessions, the effects of the poses, breathing and meditation 
have not been parsed. That could be a reason why yoga is often 
considered less intense than exercise as it is coupled with medita-
tion, resulting in lesser effects than the exercise group effects.

Future research should use randomized controlled studies 
in which yoga is compared to active exercise groups. Having es-
tablished the benefits of yoga makes it ethically questionable to 
assign participants to less active control groups. Shorter sessions 
should be investigated for cost-effectiveness and for daily practice. 
Multiple physical and physiological measures need to be added to 
the self-report research protocols and potential underlying mecha-
nisms need to be further explored. In the interim, the studies re-
viewed here highlight the therapeutic effects of yoga. 
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